A man aged 58 developed severe left groin pain while walking, eased by flexing the limb, with associated low backache and decreased walking speed. He then noticed deadness and increased sensitivity of his right little finger. He was thought to have a cervical spondylotic radiculomyelopathy, for which a decompressive cervical laminectomy was performed at another hospital in 1985. The clinical and radiological findings at that time are not known. The operation was not helpful and his walking continued to deteriorate. By 1993 his condition had progressively worsened resulting in weakness of his right arm and both legs, sensory disturbance in his hands and in the lower half of his body, and occasional urge incontinence. His balance was poor, especially in the dark, and he was unable to stand without the aid of a stick. There was no family history of polyneuropathy.
physiological tests suggested a demyelinating polyneuropathy. Sural nerve biopsy showed in all cases some loss of myelinated fibres, inflammatory cell infiltration, and a few onion bulbs. Hypertrophic changes were much more prominent on posterior nerve root biopsy in one patient: many fibres were surrounded by several layers of Schwann cell cytoplasm. There was an excellent response to steroids in two patients but not in the third (most advanced) patient, who has benefited only marginally from intravenous immunoglobulin therapy. Conclusions-MRI of the cauda equina may be a useful adjunct in the diagnosis of CIDP.
(3 Neurol Neurosurg Psychiatry 1996;61:636-640) Keywords : root hypertrophy; chronic idiopathic demyelinating polyneuropathy Chronic inflammatory demyelinating polyneuropathy (CIDP) is a relapsing or chronically progressive disorder most commonly presenting with limb weakness, distal sensory disturbance, and hyporeflexia.' 2 The CSF protein is almost always raised.3 Nerve conduction studies show slowing of motor conduction and sural nerve biopsy discloses segmental demyelination and remyelination.' I CIDP is one of the causes of "hypertrophic neuropathy". Thickened peripheral nerves were detected in 11 % of one large series' and in up to a third of relapsing cases. 4 Greatly enlarged nerve roots have been identified in a few typically affected patients at necropsy,' 6 by myelography,7 at surgery, and by MRI.9 "We report three patients who presented with symptoms suggestive of radiculopathy, in whom MRI or CT myelography showed massive nerve root hypertrophy. Subsequent investigation, including nerve root biopsy in one patient, showed CIDP. sustained effect on lower limb strength. He has remained confined to a wheelchair.
CASE 2
This 25 year old woman presented in 1989. For several years she had noted minor nonspecific leg weakness which she had attributed to being "unfit". In the previous year she had developed progressive difficulty with climbing stairs and had become unable to run or rise from a squatting position. She had backache but no pain or sensory complaints. The upper limbs were asymptomatic except for occasional cramping of the hands. There was no family history of neuromuscular disease. Examination showed mild wasting and weakness of the small hand muscles. There was moderately severe symmetric wasting and weakness of the quadriceps and mild weakness of hip flexion, hip extension, and ankle dorsiflexion. The upper limb reflexes were preserved but the knee jerks were sluggish and the ankle jerks were absent. Plantar responses were flexor. There was no sensory deficit except for loss of vibration sense at the toes.
Standard haematological and biochemical tests were normal. Serum creatine kinase concentration was mildly raised at 335-462 U/I (upper limit of normal 175 U/1). (fig 3) . Slight perineurial macrophage infiltration was seen as well as small but definite deposits of both CD4+ and CD8+ cells.
The initial clinical impression was of a lumbar polyradiculopathy, possibly in relation to her spina bifida occulta. However, the results of investigations pointed to CIDP and she was therefore treated with 60 mg prednisolone and 150 mg azathioprine daily. Improvement began within a few weeks and after eight months she was almost asymptomatic. Prednisolone was gradually withdrawn over a year and azathioprine was stopped after three years. Her strength has remained normal. thy and nerve conduction studies in both his children were normal.
Examination of the legs disclosed some wasting of the quadriceps, hamstrings, and extensor digitorum brevis muscles. There was mild weakness of the iliopsoas and hamstrings and severe weakness of the tibialis anterior and peronei, more so on the left. The ankle jerks were just present with reinforcement. The other tendon reflexes were normal and plantar responses were flexor. There was a full range of low back movements and straight leg raising was not restricted. Sensation was normal save for a small area of decreased sensitivity on the left big toe. He walked with a left foot drop.
Blood count, erythrocyte sedimentation rate, biochemical profile, glucose, thyroid function tests, immunoglobulins, protein electrophoresis, and phytanic acid were all normal. There was a weakly positive antinuclear factor with a homogeneous pattern but there were no anti-MAG antibodies. DNA studies showed no duplication at 17pl 1 2. A lumbar CT myelogram (fig lc) showed thickening of all the nerve roots of the cauda equina, especially at the SI level, where the exit foraminae were enlarged. No bony or disc lesions were seen except for L4-5 disc space narrowing. The CSF protein content was very high at 2-2 g/l. Nerve conduction studies (table) indicated a mixed polyneuropathy. EMG of distal lower limb muscles showed large motor unit potentials with a decreased interference pattern, in keeping with chronic partial denervation and reinnervation. A left sural nerve biopsy showed reduced numbers of myelinated fibres, some clusters of small regenerating fibres, thinly myelinated fibres, and a few onion bulbs.
He was treated with 80 mg prednisolone daily. An increase in strength was demonstrable by three months and nerve conduction studies showed improvement in most nerves by six months. A year after starting treatment he could play 18 holes of golf. Examination after a further year was normal apart from mild weakness of ankle dorsiflexion, more so on the left. His steroid dose was slowly reduced to 5 mg on alternate days. Despite his clinical improvement MRI of the lumbar region performed 30 months after starting steroids showed almost identical findings to the initial CT myelogram.
In July 1992 he noticed left sided deafness. Brainstem auditory evoked responses showed a delayed wave I and MRI disclosed a tumour in the inner ear. The lesion was biopsied and was found to be an enlarged facial nerve. Postoperatively he had a complete left facial palsy. A facial nerve anastomosis was performed using a greater auricular nerve graft, which has resulted in substantial recovery of mobility, particularly in the lower half of the face.
Discussion
We have reported three patients who had symptoms suggestive of lumbar root disease, in whom subsequent findings fulfilled clinical, neurophysiological, and pathological criteria for CIDP.'2 There was no family history of neuropathy or foot deformity and genetic markers for HMSN 1 a were absent. Nerve conduction studies in the children of patient 3 were normal. Further support for the diagnosis of CIDP comes from the remarkable response to steroids in patients 2 and 3. In patient 1 the disease was so advanced that response to treatment has been only modest.
The first patient presented with a left L1-2 radiculopathy and back pain followed by features of a right C8 root lesion, for which a decompressive laminectomy was carried out. Patient 2 had proximal lower limb weakness, initially thought to be due to lumbar root disease. The third patient had several episodes of back pain and symptoms suggesting bilateral L2-3 root irritation before the development of a left foot drop.
Radiculopathy is an unusual presentation of CIDP. Symptoms of root disease were not recorded in three large series totalling 205 affected patients.'"3 It has, however, been stressed that a pattern of weakness which includes proximal as well as distal muscles is a distinctive feature of CIDP.3 This probably indicates painless root involvement and it is thus correct to use the term polyradiculoneuropathy when referring to CIDP, as is now commonly done. It also explains the appreciable increase of the CSF protein seen in our and other patients.
Nerve root enlargement in our patients was striking. It was radiologically evident in the lumbar region in all three and was most advanced in patient 1. This patient also had massive cervical root hypertrophy, whereas the thoracic region was seemingly unaffected. Why the dorsal nerve roots should be spared is unclear, but it raises the possibility that nerve root thickening is in some way dependent on influences which arise in the limbs but not the trunk. At surgery the lumbosacral nerve roots were matted together so thickly that they filled the spinal canal and no CSF could be obtained.
By contrast, peripheral nerve thickening was not a feature in our patients except in patient 1, in whom it was mild. This discrepancy between nerve root and peripheral nerve involvement was also found pathologically, although it was the reverse pattern from that reported by Matsuda et al. 6 Sural nerve biopsy showed some cellular infiltration and a mixed picture of axonal loss and regeneration on the one hand and demyelination on the other. Whorls of Schwann cell cytoplasm were scanty. By comparison, such onion bulbs were plentiful in the biopsy of a posterior nerve root in patient 1. It could thus be that nerve biopsy in CIDP might be unrewarding or even misleading. Dyck and colleagues' have already pointed out that sural nerve biopsy in these circumstances is often not as helpful as might have been expected. More recent authors have underlined the fact that the nerve pathology in CIDP is relatively non-specific and that clinical and electrodiagnostic assessment usually suffices to make the diagnosis." How reliable are nerve conduction studies in these circumstances? It is accepted that motor conduction is slowed in CIDP, to the extent that this finding forms part of the mandatory criteria for the diagnosis of this condition.'2 In our patients there seemed to be a gradient, the most severely affected clinically and radiologically (patient 1) having the slowest conduction velocities and the most obvious motor conduction block, whereas the least affected (patient 2) barely met the criteria laid down by Cornblath et al. 2 Spine MRI is a valuable addition to the diagnostic armamentarium in CIDP. Enlarged spinal roots may be identified in patients being investigated for a demyelinating polyneuropathy or, as in our patients, may be discovered unsuspectingly when root disease is being con 
